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(54) nJlABflmklfiCfl 3JlEKTPOfl flJlfl 3JlEKTPOflyrOBOft CBAPKM 



(57) PecfepaT: 

HaoGpeTeHne othocmtca k CBapKe, b 
MacTHOCTH k wiaTepuaraM flnn CBapKM h 
HanraBKU b 3amwTHbix ra3ax, v\ Mower 6biTb 
ncnojib30BaHo npki ynpoMHeHMM m 

BOCXJTaHOBJieHMM 6blCTpOM3HaiUHBaiOll4MXCfl 

AeTanefi o6opyAOBaHHH n npn nsroTOBJieHHH 
csapHbix KOHCTpyKquPi M3 Bbicx)KonernpoBaHHbix 
CTaneM. L4e/ib n3o6peTeHMH - ynyniueHne 
TexHonorMHecKnx cboActb Ayrn 3a cnet 



nepeHOca aneicrpoAHoro Meranna 6e3 kopotkmx 
3aMbiKaHM^. OxieicrpoA (3) npeACTasrmeT co6ofl 
aneKTpoAHyjo cianbHyio npoBO/iOKy, BHyTpH 
KOTopotf pasMemeH MO/in6AeHOBbifl cepAeHHHK, 
AMaivieTp KOToporo paeeH 0,07 - 0,5 A^aMeTpa 
aneiapoAa. 3 nnaBMTcn c o6pa30BaHneM Ha ero 

TOpqe KOHyca H B03HMKHOBeHH©M 3ct)0eKTa 

CTpy^Horo nepeHoca MeTanna aneKTpoAa 6e3 

KOpOTKMX 3aMblKaHMM. 1 Ta6/1.. 2 MJ1. 
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(54) CONSUMABLE ELECTRODE FOR ELECTRIC ARC WELDING 



(57) Abstract: 

FIELD: welding; strengthening and 
reconditioning of quickly wearing parts, 
manufacture of welding structures of high 
alloy steels. SUBSTANCE: electrode is 
essentially electrode steel wire with 
molybdenum core inside. Diameter of core is 



equal to 0.07-0.5 of 
Electrode melts forming 
provides jet transfer 
without short circuits, 
processing properties 
transfer of electrode 
circuits. 2 dwg, 1 tbl 



electrode diameter, 
cone at its end and 
of electrode metal 

EFFECT: enhanced 
of arc owing to 
metal without short 
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H3o6peTeHne othochtch k aneicrpoAyroBotf 
CBapKe m HannaBKe b 3au^HTHbix ra3ax 
BbicoKonernpoBaHHbiMH aneicrpoAHbiMM 
MaTepnanawin m MoweT 6biTb ncnonb30BaHO npn 

ynpOHHeHMM kl BOCCTaHOBneHHkl 

6biCTpoM3HaujMBaK)Li4nxc5i AeTanert 
o6opyAOBaHMfl, a TaK>Ke npi/i H3roTOBneHHM 
CBapHbix KOHCTpyKquf^ us BbicoKonernpoBaHHbix 
cTanefi. 

H3B6cma KOHCTpyKHHfl nnaBflineroca 
aneKTpoAa b bha© npOBonoKH cnnouiHoro 
ceneHkm Arm aproHOAyroBofi cBapKu m HannaBKM 
(cm., HanpuMep, CBapKa b MauunHocTpoeHUM, 
CnpaBOMHMK b 4-x TOMax, t.1, c. 230). 
BbicoKaa CTeneHb 3ai^MTbi cBapOHHOfl Ayrki ot 
aTMoc4>epbi no3BOJi«eT npon3BOAHTb 
Bbicx^KOKaMGCTBGHHyio CBapKy n HannasKy 
Bbicx>KonerMpoBaHHbiMM CTanflMW. AproH 
cymecTBeHHo B/inweT Ha 4)M3MHecKne npoueccbi 
b Ayre, b nacTHOCTM npn CBapKe b aproHe 
Han6onee nenco AOCTuraeTCfl cTpyflHbifl 
nepeHoc aneiapoAHoro MeTanna nepe3 Ayry. 
RnaBneHue aneiopoAHotf npoBonoKH 
nponcxoAMT c o6pa30BaHneM KOHyca Ha ee 
Topi^e, HanpaB/ieHHoro BepwHHoPi k 
HannaBnaeMoPi noBepxHocTM. >KhakhPi 
aneiapoAHbiC^ MeTann CTeKaeT no noBepxHoc™ 
KOHyca k ero BepiuuHe h 3aTeM nepeHOCHTca 
nepe3 Ayry b sua© MenKHX Kanenb mjim CTpyn. 
3to ynyniuaeT KanecTBo QbopMHpoBaHWH 
HannaBneHHoro MeTanna, yweHbiuaeT 
pa36pbi3rnBaHne aneiapoAHoro MeTanna, T.e. 
aneicrpuMecKafl Ayra npn CTpyfiHOM nepeHOce 
o6naAaeT HannyHLUkiMn TexHonori/iHecKkiMi/i 

CBOMCTBaMM. 

OAHaKO npn CBapKe Ha BeTpy nnii b 
TpyAHOAOCTynHbix MecTax KanecTBO rasoBotf 
samnTbi cHWKaeTCH, nepeHoc sneicrpoAHoro 
MeTanna TepaeT xapaiaep cTpy&Horo, 

B03HMKaeT npOL^eCC C KOpOTKWMH 3aMblKaHHflMH, 
MTO npi/IBOAHT K yBe/lMM8HHK) pa36pbl3rHBaHHfl, 

yxyALueHMio KanecTBa ljjbob. KpOMe Toro, 
cTpyfiHbiPt nepeHoc npn CBapKe b aprone 
AOCTi/iraeTCH numb npn oTHOcurenbHO oonbLuofi 
cune TOKa, KOTopayi bo MHorvix cnynanx 
HenpMeMneMa H3 TexHonorvmecKnx 

coo6pa>KeHMfi. CTpyflHbifl nepeHoc b cpeAe 
CO 2 Boo6me He AOCTuraeTCfl, ma©t nepeHoc 
aneiapoAHoro MeTanna c kopotkmmm 

3aMblKaHHflMH M nOBblllieHHblM 

pa36pbi3rnBaHneM . 

kl3BecTHbi TaioKe KOHCTpyKi^vin nnaBHLuerocs 
aneiapoAa, npeACTaBnflJomero cooofi 
caMosaLAMTHyK) nopoujKOByK) npoBonoKy, 
cocTOflLuyK) H3 o6onoHKM ki cepAeMHMKa H3 
tunxTbi (cm., HanpuMep, noTanbeBCKuPl AT. 
CBapKa b sau^MTHbix ra3ax nnaBflunHMcn 
aneicrpoAOM. M, 1974, c. 128, nnn aBT. cb. 
CCCP N 273032, Kn. B 23 K 35/00, 1976). 
BBeAeHMe b cocTaB nikixTbi nopowKOBoPi 
npoBonoKM KOMnoHeHTOB, npM pa3no>KeHnn 
KOTopwx b Ayre BbiAenfleTca 6onbwoe 
KonnMecTBo ra30B, ooecneHMBaeT xopoiuee 
KanecTBO HannaBneHHoro MeTanna 6e3 
AononHHTenbHOPI 3amnTbi cBapoHHotf Ayrn 
aproHOM kinn yrneKucnbiM ra30M. 

OAHaKO npn ucnonb30BaHkin 3Toro 
aneicrpoAa npowcxoAHT, KaK npaBuno, 
KpynHOKanenbHbiPl nepeHoc aneiapoAHoro 
MeTanna Mepe3 Ayry, hto yBennnnBaeT 
pa36pbi3n/iBaHue m yxyAUJaeT cpopMkipoBaHne 
HannaBneHHbix cnoeB. KpoMe Toro, ra3o- m 
LunaKoo6pa3yiou4Me KOMnoHeHTbi orpaHvmnBatoT 
co Ae p>Ka Hue b ujuxTe nernpyiou^nx 

KOMnOHeHTOB. 
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Han6onee 6nM3Ka k M3o6peTeHMK) no 
coBOKynHoc™ npn3H3KOB npoBonoKa cnnouiHoro 
ceneHHH Ann ceapKH b cpeAe 3au\vtTHbix ra30B c 

aHTMKOpp03HOHHblM nOKpblTMeM, BbinonHeHHblM 

H3 Monn6AeHa (aBT. cb. CCCP N 462683, Kn. B 
23 K 35/02, 02.04.73). 

Hcnonb30BaHne TyronnaBKoro MeTanna b 
KaMecTBe noKpbiTHW npoBonoKM cHM)KaeT 
pa36pbi3rnBaHne, 3aTpyAHflfl pa3neT Kanenb, ho 
He ycTpaHfieT rnaBHyio npvmviHy cHkDKeHMfl 
TexHonornnecKHX cboPIctb Ayrn - KopoTKMe 
3aMbiKaHMfl npn nepeHoce on e kt poah oro 
MeTanna. 

Uenb»o n3o6peTeHnn flBnweTca ynyMiueHne 
TexHonorviHecKMX cbo^ctb Aym 3a cmot 
nepeHoca aneicrpOAHoro MeTanna 6e3 kopotkmx 
3aMbiKaHktk1. 

I4enb AOCTnraeTC« TeM, mto b nnaBfliMMPlcn 
aneicrpoA Ann aneicrpoAyroBotf cBapKM b 
3au^MTHbix ra3ax, BbinonHeHHbiPl b bha© 
CTanbHoro cTepxHH c ncnonb30BaHneM 
Monn6AeHa, Monn6AeH BBeAeH b bmao 
cepAeHHMKa, npn stom ero py\BMBjp cocTasnweT 
0,07-0,5 AnaMeTpa crep>KHR. 

ConocTaBMTenbHbi^ aHanns 3aflBnfleMoro 
TexHUMecKoro peujeHMfl c npoTOTkinoM noKa3an, 
hto 3aHBnfleMbitf nnaBnu^nklcfl aneicrpoA A^fl 
aneKTpoAyroBOfl CBapKM OTnunaeTcn ot 
nsBecTHoro TeM, hto MonHOAeH BBeAeH b bmao 
cepAe^HMKa, HMeiomero A^aweTp, paBHbiPl 
0,07-0,5 AnaweTpa CTep>KHfl. TaKHM o6pa30M, 
3aflBnfleMbifl o6i>eKT cooTBeTCTByeT KpnTepnio 

"HOBM3Ha". 

npM npOBepKe Ha HOBH3Hy no MCTOHHMKaM 

naTeHTHOkl m HayMHO-TexHunecKoPI MHqbopMauHM 
6binn o6Hapy>KeHbi TexHunecKMe peiueHMfl, 
coAep>Kau4kie npusHaKM , cxoAHbie c 
OTnuHMTenbHbiMn npn3HaKaMH saflBnneMoro 
o6ijeKTa. 

M3BecTeH cnoco6 csapKn m HannaBKM b 
cpeAe aproHa, b kotopom OAHOBpeMeHHO 
ncnonb3yfOT BonbcfepaMOBbifi TyronnaBKuPl 
cTep>KeHb n nerKonnaBKyio npoBonoKy (cm. 
CBapKa b MaiunHOCTpoeHUM. CnpaBOHHUK b 4-x 

TOMaX, TOM 1, C. 197). OAHaKO B H3BeCTHOM 

cnoco6e TyronnaBKnW cTep>KeHb ncnonb3yeTCfl 
KaK Henna BfliAnPlcfl aneiapoA Ann noAAep>KaHMfl 
Ayrn, a nnaBnu^awcfl npoBonoKa oTAenbHO 
noAaeTcn b Ayry KaK npucaAOHHbiPl MaTepnan. B 
npeAnaraeMOM aneiapoAe cTep)KeHb M3 
AyronnaBKoro MeTanna (Monn6AeHa) bxoamt b 
cocTaB oneKrpoAa, BbinonHeHHoro b BHAe 
KOMno3MTHoPl npoBonoKn cnnoujHoro ceneHH^, 
noaTOMy noAaioT ero Ayry coBMecTHo c 6onee 
nerKonnaBKMM MeTannoM h c oAHHaKOBoPl 
CKopocTbio. KpoMe Toro, npH pa3Meii4eHMM 
TyronnaBKoro CTep>KHfl (us Monn6AeHa) b BMAe 
cepAeHHMKa b CTanbHotf o6onoMKe, bxoaaimmx b 
cocTaB KOMno3MTHoPl npoBonoKn cnnoujHoro 
ceneHkifl, b npoL^ecce ee M3roTOBneHMfl 
o6ecneHHBaioTC« weanbHaH MeTannyprnnecKan 
CBA3b cepAeHHUKa n o6onoMKM no Bcefl 
nnomaAH conpHKOCHoeeHun 3a cneT B3anMHO« 
Anc{)qby3MM KOMnoHeHTOB, a cneAOBaTenbHO, 
MaKCHManbHafl aneiaponpoBOAHOCTb m 
TennonpoBOAHOCTb Ha rpaHkii^e pa3Aena. 
CneAOBaTenbHO, oTnMHMTenbHbie npn3HaKH 
3aflBn«eMoro o6-beKTa o6ecneHMBaK)T 
no^BneHne Toro cf)H3HMecKoro aqbqbeKTa npn 
nnaBneHnn KOMno3HTHofi npoBonoKM, KOTopbiPl 
no3BonweT AOCTMHb nocTaBneHHyra i^enb. 

OnejcrpoAbi, ncnonb3yeMbie b H3BecTHOM 
cnoco6e, He o6ecneHMBaK)T B3anMOAeRcTBnn 
TyronnaBKoro CTep>KHfl m nnaBniAePlcfl 
npoBonoKM, npuBOA^iMero k ynyniueHMio 
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TexHonornMecKnx cboHctb flyrvi b cpeA© aproHa, 
yrneKMcnoro ra3a h B03Ayxa. H3BecTHbifi 
cnoco6, KpoMG Toro, o6naAaeT hm3kom 
npoM3BOAHTe/ibHocTbio no cpaBHeHHio co 
cnoco6aMH CBapKM c ncnorib30BaHneM 
saflBJineMoro nnaBfltnerocfl aneiapofla. 

M3no>KeHHoe no3BonneT CAenaTb buboa o 

TOM, MTO KaK no COBOKynHOCTH npM3HaKOB, TaK 

m no AocTuraeMOMy pesynbTaTy 3anBnfleMbifi 
oneiapoA cooTBeTCTByeT KpnTepnK) 
"cymecTBeHHbie otjiummr". 

Ha cjwr. 1 noKa3aH npeAnaraeMbifi aneiapoA 
b pa3pe3e; Ha 4>nr. 2 - onnaBneHHbifi sneicrpoA. 

BHyTpn o6ojiohkm 1 pa3MemeH cepAeHHMK 2 
M3 Monn6"AeHa. HaxiUHne b npoBO/iOKe 
TyronnaBKoro cepAeMHMKa M3 MonMSAena 

Bbl3blBaeT Heo6blMHblM" <})kl3MMeCKklfl 3Cf)Ct)eKT. B 

npoLjecce nnaBneHMH KOMno3MTHOM npoBonoKM 
Ha Topue aneKTpoAa ocpa3yeTCfl KOHyc m 
B03HHK3BT cTpyMHbiM nepeHoc anefcrpoAHoro 
MeTanna npn hm3kmx kpmtmmgckmx 3HaMeHMax 
TOKa KaK b cpeAe aproHa, TaK n b cpeAe 
yrneKMcnoro ra3a mjim B03Ayxa. 3to 
o6"bflCHneTc« cneAyK)Li;nM. 

B HaManbHbifi momght ropeHMH Ayrn 
CKopocTb nnaBneHUH cepAeMHMKa 2 HH>Ke 
ckopocth nnaBfieHMn o6ojiohkh 1 , noaTOMy 
cepAeHHUK BbiABuraeTCfl us Topqa aneicrpoAHofi 
npoBonoKM, o6pasyn KOHyc. PacnnaBneHHbiM 
MeTann o6ojiohkm 1 areraeT no noBepxHOCTH 
KOHyca, pacTBopneT b ce6e MeTann cepAeMHMKa 
2 m nepeHocnTCH Mepe3 Ayry b bmao cTpyn. 3a 
cneT pacTBopeHMfl Monn^AeHa MeTannoM 
o6ortoHKn, a TaiOKe b cbh3M c KOHL^eHTpai^neM 
TennoBbiAeneHkin Ha bspluhhs KOHyca CKopocTb 
pacxoAa cepAeMHUKa 2 m CKopocTb nnaB/ieHnsi 

06OXIOMKM 1 Bbl pa B H H B3 K)TCfl . TaK KaK BOSHMKaeT 

caMoperynnpyKDLnafl cMoreMa, npoi^ecc 
npoTeKaeT cra6nribHO b TeneHMe Bcero BpeMeHM 
CBapKn c coxpaneHneM KOHyca Ha KOHi^e 
aneicrpoAa m CTpytfHoro nepeHoca 
pacnnaBneHHoro MeTanna. 

06Hapy>KeHHbi^ ao>o>eKT Ae^cTByeT npM 
M3MeHeHMM A^aMeTpa TyronnaBKoro cepAeMHMKa 
b npeAenax ot 0,07 ao 0,5 AnaMeTpa 
KOMno3kiTHoC^ npoBonoKM. Ecnn A^aMeTp 
cepAeMHUKa MeHbLue 0,07 AnaMeTpa npoBonoKM, 
to KOHyc Ha Topi^e aneicrpoAa He B03HMKaeT b 
CBH3H C TeM, MTO cepAeHHMK pacTBopaeTCH B 
pacnnaBneHHOM MeTanne o6onoMKM 6bicTpee, 
MeM npoaBnaeTCfl 3ana3AbiBaHne ero 
nnaBneHHH. npn yBenMMeHMM A^aMeTpa 
cepAeMHUKa 6onee 0,5 AwaMeTpa npoBonoKM 
cepAeMHMK pacxoAyeTca 3HaMHTenbHo 
MeAneHHee neM ooonoMKa m BbiABkiraeTca 
AaneKo ot TopL^a snetcrpoAa, nosTOMy nepeHoc 
aneiapoAHoro MeTanna CTaHOBHTca 
KpynHOKanenbHbiM b cpeAe aproHa h c 
kopotkmmh saMbiKaHMWMM b cpeAe CO 2 ^nn 
B03Ayxa. 

npn HannaBKe b aproHe, yrneKucnoM ra3e m 
npn HannaBKe b B03Ayxe CTpyflHbifi xapaxrep 
nepeHoca sneicrpoAHoro MeTanna 

ooecneHMBaeT OAnnaKOBoe MMHMManbHoe 
pa36pbi3rnBaHne, 6e3Ae<fceKTHbiM 
HannaBneHHbi^ MeTann n ero xopowee 
Aec>opMnpoBaHMe. Ko30>o>Mi4MeHT nepexoAa 
Monn6AeHa U3 KOMno3HTHoC^ npoBonoKH 
HecKonbKo Bbiiue KoacJxfvinneHTa ero nepexoAa 

M3 06blMHOV1 MenbHOTflHyTOfi npoBonoKn. 

fln« McnbiTaHMi^ M3o6peTeHM« mctoaom 
3KCTpy3nn, ropanefi npoKaTKH n BonoMeHUfl 
M3roTOBnnn KOMnosnTHbie npoBonoKM 
cnnoujHoro ceneHMfl, cocTOflii^ne M3 
TyronnaBKoro cepAeMHUKa H3 Monn^AeHa 



pa3nnMHoro AnaMeTpa \a ooonoMKM H3 CTann 
08X2 H8B (cm. Ta6nnuy). HannaBKy 
npon3BOAnnn nonyaBTOMaTOM Ha nnacTMHbi M3 
HH3KoyrnepoAHCToPi CTanM b cpeAe aproHa, 
yrneKMcnoro rasa m b B03Ayxe Ha nocTO^HHOM 

5 TOKe o6paTHof^ nonflpHocTvi. npouecc 
ocL^MnnorpacpupoBann c noMOujbK) npn6opa 
C1-74, 3aMepanki tok m HanpflxeHne Ha Ayre. 
CKopocTb noAaMM npoBonoKM nsMeHHnu b 
npeAenax ot 100 ao 820 m/h, HanpflweHwe 14-35 

in B, cBapoHHbift tok M3MeH«ncfl b npeAenax 
60-440 A. 

Pe3ynbTaTbi onbiTOB noKasanM, mto npoi^ecc 
c Bap km 3aflBnseMbiM aneiapoAOM 3HaMMTen bHO 
oTnuMaeTCfl ot cBapKn n3BecTH0^ npoBonoKofl 
(npoTOTMna). npaKTHMecKM oTcyTCTByeT 

15 pa36pbi3ruBaHkie KaK b cpeAe aproHa, TaK m b 
cpeAe C0 2 m B03Ayxa. KanecTBO 4>opMnpoBaHHfl 
HanpaBneHHoro MeTanna xopoiuee, nopw He 
o6Hapy>KeHbi bo Bcex onbiTax, HecMOTpw Ha 
oTcyTCTBue b cocTaBe npoBonoKn cunbHbix 
aneMeHTOB-pacKMcnuTeneft. B npeAenax 

20 ki3MeHeHkm A^aMeTpa cepAeMHUKa H3 
Monn^Aena ot 0,07 ao 0,5 AnaMeTpa npoBonoKM 
nepeHoc aneiapoAHoro MeTanna nepe3 Ayry He 
conpoBO>KAaeTCfl kopotkhmm 3aMbiKaHMHMM bo 
scex ncnonbsoBaHHbix ra30Bbix cpeAax. no 
xapaKrepy ocunnnorpaMM TOKa n HanpnweHHH 
ycTaHOBneHO, mto MAeT cnei^kiqbuMecKHrt 
npoqecc nepeHoca, 6nn3KHi^ k CTpyi^HOMy. 06 
3TOM CBMAeTenbCTByioT MacTOTa nepexoAa 
Kanenb 170-320 1/c, OTcyTCTBMe 
pa36pbi3rnBaHMfl, Hanvmue KOHyca Ha TopL\e 

30 sneKTpoAHOfl npoBonoKH. B OTnuMMe ot 
npoqecca Ha n3BecTHbix npoBonoKax (npoTOTHn) 
CTpyfiHbift npoL^ecc Ha 3a»BnneMOM aneiapoAe 
HaMHHaeTca npn MUHHManbHbix TOKax (OKono 
100 A) n HanpwKeHUflx 14-20 B, npvmeM cpa3y 
Ha6n»OAaeTCfl MaKCHManbHan nacTOTa nepexoAa 

35 Kanenb 300-320 1/c. C poctom HanpaweHH* 
MacTOTa nepexoAa Kanenb yMeHbtuaeTcn ao 
170-180 1/c necMOTpn na yBenHMeHne 
CBapoHHoro TOKa. XapaKTepHo, mto ycToflMMBbifi 
npoi^ecc co CTpyf^HbiM nepeHocoM Ha B03Ayxe 
AocrnraeTcq npn Han6onee hm3kom Hanp«>KeHMM 

40 (14-15 B) no cpaBHeHMK) co CBapKoft b aproHe n 
b C0 2 (19-20 B). npM OA^HaKOBOM Hanp«>KeHHM 
m ckopocth noAann nposonoKM bo sceM 
nccneAOBaHHOM Anana30He mx M3MeHeHnn 
npouecc csapKM b cpeAe BosAyxa 

45 xapaiaepMsyeTCfl b 1 ,5 - 2 pa3a GonbLiie^ cnnofi 
TOKa no cpaBHeHMK) c npoijeccoM b aproHe wnvi 

co 2 . 

XHMMMecKMfl aHann3 MeTBepToro cnon 
HannaBneHHoro MeTanna noKa3an, mto 
K030j)0>ML\MeHT nepexoAa Monn6AeHa M3 

so sneKTpOAa b HannasneHHbifi MeTann 
cocraBnfleT 0,94-0,97. 

ripn M3MeHeHMM A^aMeTpa TyronnaBKoro 
cepAeMHMKa HM>Ke 0,07 v\ Bbiuje 0,5 A^iaMeTpa 
npoBonoKM npn CBapKe b aproHe npoLiecc 
nepexoAMT b KpynHOKanenbHbiM, a npM csapKe b 

55 cpeAe yrneKMcnoro ra3a m Ha B03Ayxe 

nOHBnflKOTCfl KOpOTKMe 3aMblKaHMfl. 

TaKMM o6pa30M, KaK noKasann McnbiTaHMfi, 
TexHonorMMecKMe csoC^CTBa Ayrn b cpeAe 
aproHa, yrneKMcnoro ra3a m B03Ayxa 
6Q 3H3MMTenbHO ynyMiuMnMCb npM McnonbsoBaHMM 
saflBn^eMoro sneicrpoAa. 

OopMyna M3o6peTeHMP: 
nnABFiiiiMi?icfi ariEKTPOfl an* 

aJlEKTPOflyrOBOl?! CBAPKM b 3aiMMTHbix 
ra3ax, BbinonHeHHbiM b bma© CTanbHoro crepjKHfl 
c Mcnonb30BaHMeM MonM^AeHa, oTnMMaiou^M^cfl 



reM, mto, c i^eribK) ynymueHun TexHonornHecKnx 
cboActb Ayrn nyTeM o6ecneHeHkm nepeHOca 
aneKTpoAHoro MeTanna 6e3 kopotkmx 



aaMbixaHi/ifi, Monn6AeH BBeaeH b bma© 
cepAeMHMKa, npw stom ero AnaMeip cocTaBnaeT 
0,07-0,5 AnaMeTpa oneiapoAa 
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